Introduction 45
First described by van Leeuwenhoek in 1702, bdelloid rotifers are microscopic invertebrates 46 that inhabit all types of freshwater environments, with a preference for temporary habitats that dry out frequently. Since their discovery, no males, vestigial male structures or maintaining the final volume at 1.25 mL water. These plates were transferred to a non-168 hermetic room at 20°C where relative humidity was maintained around 40% (+/-12%) using 169 a Frigor FDH 12 dehumidificator. Desiccated plates were kept dry during 14 days in this 170 specific experiment. 171 Measuring the residual moisture content. 172 In order to confirm complete desiccation of A. vaga clusters, the water content of hydrated 173 and desiccated (1 and 7 days) A. vaga clusters was determined using a thermogravimetric 174 analysis (TGA) following an adapted protocol from Alcazar et al. (2000) . Each tested 175 condition was done in duplicate. TGA measures the amount of weight change of a material in 176 function of a temperature gradient and therefore detects residual water of dried samples. determined, then under a constant nitrogen flow of 55 ml/min, starting at 30°C with a heating 184 rate of 10°C/min, the temperature was raised to 60°C and maintained there for 100 min. The 185 temperature was then raised to 125°C and maintained for 7 min in order to complete the water 186 elimination and determine the weight or dry mass of the sample (free water residual mass).
187
Finally, temperature was raised to 600°C with a heating rate of 5°C/min to examine thermal 188 decomposition of the sample. with a weak signal around 2 Mb ( Fig. 2a, 2b, 2c , lane 2). No DNA smear was detected in A. 274 vaga individuals desiccated for one day, although a slight increase of DNA fragments > 2 Mb 275 was observed (Fig. 2a, lane 3) . After 7 days of desiccation a well-defined smear appeared, 276 reflecting the apparition and migration into the gel of DNA fragments ranging in size between 277 225 and 2,200 kb (Fig. 2a, lane 4) . The amount of chromosomal fragments migrating into the 278 gel kept increasing as a function of the time spent in desiccated state ( Fig. 2a ). Therefore, Together, these two experiments also reveal that the influence of "group" formation onto 283 survival rate is not directly linked to protection against DNA DSB and/or increased repair 284 efficiency.
285
Survival to desiccation is not related to genome integrity 286 14 DNA DSBs were observed after 7 days or more in desiccated state ( Fig. 2a ) while the survival 287 rate remained high (>75%; Fig. 1b induce DSBs and DNA fragments clearly visible on the gel (Fig. 2c, lane 4) . With average 309 fragment sizes of 450 and 365 kb for respective exposition to 500 Gy and 800 Gy (Fig. 2c,   310 lanes 7 and 8) an estimation of 0,004 DSB Gy -1 MB -1 is calculated (based on genome size of 244 Mbp; M&M). Despite these highly fragmented genomes in desiccated state, the survival 312 rate of A. vaga was not affected and reached 99% (Fig. 1c) , a rate similar to non-irradiated A. 313 vaga individuals desiccated for one day (Fig. 1b) . This result demonstrated that the 314 accumulation of DNA DSBs in desiccated A. vaga individuals does not alter significantly 315 survival rate, and that A. vaga are able to recover from massive DNA damages upon its exit 316 from the desiccated state.
317

DNA Repair kinetic 318
To investigate whether the genomes of dried A. vaga are efficiently repaired at the exit of the 319 desiccation process, we analyzed the DNA repair kinetics of individuals desiccated for 21 320 days and subsequently rehydrated for 48 hours. Restoration of complete mobility of 321 rehydrated A. vaga was observed between 2 to 24 h after rehydration. As expected, DNA 322 damages were observed in animals just rehydrated (Fig. 3a, lane 3) . Then, the smear of small 323 DNA fragments (< 2,200 kb) progressively vanishes during the 48 hours spent in the 324 rehydrated state (Figure 3a) . Similarly, the amount of large (≥ 2,200 kb) DNA segments also 325 gradually decrease in the gel, revealing the presence of an active DNA DSB repair mechanism 326 after desiccation. Interestingly, after 48 h of rehydration, large DNA fragments (≥ 2 Mb) 327 remained present in the genomes of fully mobile individuals. 328 We then tested further the ability of dried individuals to cope with massive DNA DSBs by 329 recording DNA repair of rehydrated individuals that were one-day desiccated and submitted 330 to 800 Gy of proton radiations. Interestingly, rehydrated A. vaga were able to repair these 331 damages (Figure 3b one day and exposed to UV for 50, 100 or 150KJ. For each irradiation experiment, 1,000 A. 549 vaga individuals were exposed to the same temperature (Ctl t°) for the same amount of time 
